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Models of Mill Creek Midden Formation:
Implications for Future Research
DUANE C. ANDERSON
Office of the State Archaeologist, Eastlawn, University of Iowa, Iowa City, Iowa 52242
Researchers in the 1950s viewed the deep Mill Creek village middens of northwestern Iowa as tell-like deposits resulting from intensive
occupations over relatively long periods of time. This view persisted for the next two decades and provided the basis for the investigation
ofclimatic, environmental, and cultural change. In 197 3 Baerreis and Alex (1974) proposed an alternate model arguing that the middens
developed as a result of the aboriginal practice of banking earth against house walls in conjunction with cycles of abandonment and
subsequent reoccupation of village sites. This paper discusses these two models in the light of findings at the Brewster site and arrives at
the following conclusions: ( 1) the "tell hypothesis" best fits the available data at the Brewster site; and (2) a better understanding of Mill
Creek culture process can be obtained by adoption of a composite model which encompasses a variety of site types.
INDEX DESCRIPTORS: Mill Creek culture, Iowa Archaeology, Middle Missouri Tradition, Midwestern Archaeology.

The Mill Creek culture, compnsmg some 20 sites, is a Late
Prehistoric manifestation classified with the Initial Variant of the
Middle Missouri Tradition centered in southeastern South Dakota.
Named by Charles R. Keyes in 1927 for sites along Mill Creek in
Cherokee County, Iowa, the Mill Creek culture has been the focus of
scientific research for over 50 years. Its origin and development are
marked by contacts with the Mississippian Culture centered to the
southeast near present-day St. Louis. Early work in the Mill Creek area
was devoted primarily to site survey; in the 1930s WPA excavations
were conducted along the Big Sioux River in Plymouth County,
giving researchers a detailed look at the thick "kitchen middens"
characteristic of the primary habitation sites.
In the 1950s Ruppe' and his associates viewed these village
mounds, which accumulated to depths of 11 feet (3.3 m.), as "tells"
similar in their formation to those of the Near East (Fugle 1962: 7; Ives
1962:608). According to Fugle (1962:7) "the village itself was the
disposal place of refuse which was further scattered about by people
walking over it." In the 1960s Bryson and Baerreis (1968) and their
associates utilized the Mill Creek midden accumulations in their
climatic and environmental reconstructions in northwestern Iowa,
but their interpretations were not contingent on the presence of
middens that grew by slow accretion because the regional trends they
sought to identify were not site-specific. As a result, the mechanisms
of midden formation were not major considerations in their research.
It was not until a follow-up project was conducted at the Brewster
site in 1970 that the mechanisms of midden formation came into
question. There, large samples of floral, faunal, and cultural remains
were recovered and subsequently analyzed by a number of investigators (R. Alex 1972; L. Alex 1973; Anderson 1973, 1981;
Dallman 1983; Conrad and Koeppen 1972; Scott 1979; Stains 1972).
Anderson (1981) reported evidence in the form of Chi square tests on
ceramic type distributions from north-south and east-west trenches
demonstrating that a reliable sequence is present within the midden
and used the data to provide a seriation of the deposit. The sequence
was supported with data from joined sherds showing marked horizontal mixing, but minimal vertical mixing in the midden (Anderson
1981:76-77). Similar results were obtained through the study of
lithic type distributions (Anderson 1973). The conclusion reached
was that if the time of occupation based on radio-carbon assays was
accurate (A.O. 925-1200) approximately 11 generations of potters
were involved in the production of ceramics under study (Anderson
1981:115).
This "stability model" (Fig. la) was first challenged by R.A. Alex
(personal communication, 1971; 1972). Later, Baerreis and Alex
(197 4) published an alternative hypothesis based on excavations at the
Mitchell site, South Dakota. There they found that debris banked
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against the house walls provided a mechanism for rapid accumulation
of deposits. They argue that Mill Creek middens were the result of
accumulation of large increments rather than gradual accretion.
Dallman (1983) analyzed faunal remains from the Brewster and
Phipps sites and converted elements recovered into subsistence days.
He found that there was only enough meat in evidence to support
groups of 100 at the Brewster and Phipps sites for 27.5 and 42.7
years, respectively. This led him to conclude that approximately 90
percent of the Mill Creek diet was based on vegetable resources
(1983:27, 29, 55). Throughout the analysis Dallman was willing to
accept gaps in time due to abandonment to reduce the actual time of
occupation of the site. He (1983:30) notes that "Even at one-half
Anderson's (1981: 115) suggested 275 years of occupation ... meat
would have accounted for only 9. 5 percent of the dietary requirement."
In his analysis of materials excavated at the Chan-ya-ta site in 1974,
Tiffany ( 1982:88) provides an alternative for the "stability model." He
supports the hypothesis that sites were occupied for short periods,
abandoned, and occasionally reoccupied. He did this in part through a
factor analysis on Brewster site ceramics and by studying Brewster
stratigraphy, radiocarbon dates, population statistics, and environmental data ( 1982:56-88). His resultant settlement model focuses on
local land use patterns of people moving from site to site as local
resources are overexploited, coupled with periodic reoccupation of
certain villages after the local environment had an opportunity to
recover. This proposed settlement pattern is referred to herein as the
"mobility model" (Fig. lb).
The purpose of this article is to evaluate both the stability and
mobility models with respect to data from the Brewster site and to
discuss the implications of each for future studies utilizing a composite model and the cultural processual approach. The mobility model
will be considered first because it is the least complex of the two.

THE MOBILITY MODEL
Excavations conducted in 1971 (R. Alex 1973; Baerreis and Alex
1974) at the Mitchell site, an Over focus component near Mitchell,
South Dakota, provided the basis for the mobility model. The
investigators interpreted the profile in the fill overlying House 4 as
the result of collapsing walls that had been banked with refuse
(1974: 145). They estimated that 3,500 cubic ft. of soil and debris
were banked around the house - less than one-fifth of which could
have been derived from the house pit itself. Thus, a single house
created a midden 3 ft. (.9 m.) deep over an area 30-40 ft. (9-12 m.) in
diameter. Noting the similarity of Over focus components to those of
the Mill Creek culture, Baerreis and Alex (1974: 145) suggested that a
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Fig. l Three models of Mill Creek adaptation/settlement. Movement of
all or part of a village in models B and C results from over-use of local
resources and/or population pressure.

comparable pattern of house construction existed. If correct, this
model would ( 1) drastically modify previous notions of the length of
occupation at a single midden, and (2) demonstrate that middens
grew in substantial increments rather than through slow accretion
(1974: 145-146).
In an effort to test their hypothesis of Mill Creek midden growth
Baerreis and Alex (1974: 146-147) examined radiocarbon dates at an
eastern Iowa rock shelter where dates appear to correlate well with the
stratigraphy and compared the array with the erratic dates from the
Brewster and Kimball Mill Creek sites. The authors interpreted these
observations as supporting rapid build-up of the midden as substantial
increments. They also argued that cultural material recovered during
the 1963 excavations reported by Henning ( 1969: 192-280) exhibited
rapid frequency fluctuations rather than gradual developmental
trends of the type one would expect in a slowly developing accretionary process (Baerreis and Alex 1974: 147).

TIIE STABILI1Y MODEL
In its pure form (Fugle 1962:7) the stability model holds that Mill
Creek middens are "built up in the same manner as the larger mounds
or tells of the Near East, i.e, by a relatively large population
concentrated in a small area for a relativley long length of time." As
Baerreis and Alex (1974: 144) point out, the tells in the Near East
accumulate because the towns are composed of mud-walled houses
which disintegrate in time due to weathering, after which new
structures are built on top of them. As a result they view the
comparison to Mill Creek villages as being imprecise. They note that
Fugle (1962:7-8) suggested that windblown soils and intentional
basket loading of earth may have been factors in midden formation.
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Given the fact that the Initial Middle Missouri house type had walls
made of wattle ar;id daub (R. Alex 1973: 151), the weathering and
rebuilding of structures may provide a closer parallel than Baerreis and
Alex (1974) would allow. In any case, the casual dumping of trash
around the houses would be common to both models.
The best evidence in support of the stability model comes from the
Brewster site. Joined rimsherds were employed to assess the degree of
vertical and horizontal mixing at the site (Anderson 1981:76-77).
Forty vessels composed of 89 sherds were recovered from different
squares and/or levels. Of these, 22 (69%) were in adjoining levels.
Four sherds (12. 5%) were separated by two levels; two (6%) by three
levels, and four (12.5%) by four levels or more. Following Baerreis
and Alex (1974: 146-147) the "mobility model" predicts rather strong
vertical mixing within each depositional unit. The sherd data from
the Brewster site, however, indicate that mixing was minimal. By
contrast, horizontal mixing of sherds at the site was pronounced. Of
the 27 vessels recovered from different excavation units, 13 (48%)
were separated by four or more squares, 3 (11 %) by three squares, and
the remaining 11 (41 % ) by only one or two squares. This was taken to
indicate that the midden was "built up by the scattering of trash and
debris across the living surface as it was gradually deposited through
time" (Anderson 1981:77).
Throughout the ceramic analysis it was found that the north-south
and east-west trenches at the Brewster site produced similar information from the base of the midden to level one (Anderson 1981:83-94).
A series of statistical tests on the two major pottery types demonstrated that there are no significant differences in sample size by trench
and by 8 inch level (Anderson 1981:77, 82). Similar results are
observed in the distribution of lithic raw materials from the site
(Anderson 1973:5-7). These trends provide the type of evidence
Baerreis and Alex (1974: 147) sought, but were unable to observe, in
Henning's (1969: 192-280) data from the 1963 excavations. Presumably, sample sizes are too small in Henning's limited tests to reflect
such trends.
One of the ways Tiffany (1982:56-66) attempted to demonstrate
that the Brewster site was the result of two short-term occupations
(mobility model) was through a principal components analysis of
ceramic types. He hoped to find changes in the ceramic assemblage
that were the result of "significant temporal discontinuity in the
occupation of the site, reoccupation of [the] site by a different group
than the first, or both" (Tiffany 1982:56). Results of the analysis
placed ceramic types into two factors which explained 78 percent of
the variance.
Factor 1 included eight types (Mitchell Modified Lip, Sanford Plain,
Chamberlain Crosshatched, Chamberlain Incised, Foreman Crosshatched, Mill Creek High Rim, Bowls, and Minatures) observed to
cluster in the upper levels (1-5) of the site. Factor 2, with four types
(Kimball Modified Lip, Chamberlain Incised Triangle, Foreman
Incised Triangle, and Mill Creek Seed Jars), predominated in the
lower levels of the site (5-8).
Rather than providing evidence of temporal discontinuity or
reoccupation of the site, Tiffany's analysis masks developmental trends
reflected in seriational studies by dividing the midden into upper and
lower zones. This lumping ignores two important fucts: ( 1) undecorated Sanford Ware gradually gives way to more highly decorated
forms; (2) seed jars are gradually replaced by high rimmed jars and
bowls. Distributional studies of a dozen additional attributes on the
dominant ceramic type further demonstrate the internal consistency of
ceramics in the midden from bottom to top, supporting the position
that continuity rather than discontinuity is reflected within the site.
In his analysis of fuunal remains from the Brewster site, Dallman
(1983) found horizontal mixing of joined bone elements to be
marked, with only two of 12 elements mixed vertically beyond one
level. Dallman did not address the mechanisms for midden formation
directly. He did mention the possibility of periods of abandonment,

2

Anderson: Models of Mill Creek Midden Formation: Implications for Future Re
55

Mill CREEK MIDDENS

but the thrust of his analysis and interpretation is based on relatively
continuous occupation for a long period of time.
Dallman (1983:29) encountered difficulty with the 275-year time
period proposed for the occupation of the Brewster site based on
radiocarbon asssays from the midden (Anderson 1981: 115). Using all
faunal remains from the site, Dallman (1983:29) calculated that the
entire midden would yield 1,003,940 subsistence days. This would
only provide enough meat for a group of 100 individuals on an allmeat diet for 27. 5 years (1983:29). Dallman's (1983:30) estimates,
which are regarded by the author as being high, project nine houses
for the Brewster site with 21 occupants in each, allowing for a
population of 189 members. At this rate, available meat for an allmeat diet would provide subsistence for the group for only 14.6 years.
Even at half of the 275 year occupation proposed for the site, meat
would have accounted for only 9. 5 percent of the dietary requirement.
This prompted Dallman (1983:30) to postulate a high degree of
dependence on plant foods by village occupants. Dale Henning
(Personal Communication, July 16, 1984) has noted that if meat were
processed elsewhere, as was the case with groups such as the Historic
Mandan and Hidatsa, and brought to the village after it was smoked
and dried, it would leave no evidence in the fauna! record. Dallman's
estimates should, therefore, be viewed as conservative.
Following Dallman's formula for estimating population, the author
has undertaken a further analysis of the ceramic materials to provide
an independent estimate of the length of occupation represented at the
Brewster site. A total of 58,690 rim and body sherds were recovered
from the Brewster site (Anderson 1981: 11). If each pottery vessel was
broken into 100 pieces, the excavations would yield 587 pots. If the
excavated area represents one thirty-fifth of the total area at the site
(Dallman 1983:29), then the entire midden contains 20,545 pottery
vessels. If nine houses were occupied at any given time and each
household produced 50 pots per year, the village would require 450
pottery vessels per year. If this figure is divided by the total number of
pots available at the site, there are enough pots for a 46-year
occupation (see Table 1 for a series of estimates). The results of this
analysis are conservative in view of enthnographically documented
breakage estimates reported by Foster (1960) and DeBoer (1974).
Table 1. Estimates of the number of years of occupation at
the Brewster site represented by 58,690 sherds recovered
from the 1970 excavations.
Average no. No. vessels
sherds/vessel excavated
25
50
75
100
150
200

Est. no. vessels
at Brewster site

Est. no. years
of occupation

82, 180
41,090
27,405
20,545
13,685
10,255

183
91
61
46
30
23

2,348
1, 174
783
587
391
293

While one might argue for more or less breakage or a higher or
lower production rate, it does appear that the Brewster site has
sufficient ceramic materials to support a minimum occupation of 50
years. If this is the case, one must ask what is wrong with the dating at
the site? Why are trends present in bone, stone, and ceramic materials
throughout_ the deposit that are not reflected in the radiocarbon
chronology? The answer may lie in part with cultural factors. When a
village is first occupied and fields are cleared, old trees will be cut and
utilized. The inner rings (most likely to be preserved as charcoal) may
reflect an occupation beginning ca. 150 years earlier than actual
occupation. The use of limbs and trunks for firewood, coupled with
the reuse of timbers, could account for much of the seemingly erratic
distribution of dates at the site. In other words, in addition to the fact
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that vertical mixing did take place as a result of aboriginal pit-digging
and house-building activities, many of the dates were already out of
sequence before the charcoal was deposited in the first place.
THE COMPOSITE MODEL
From the data available (Tiffany 1982:89) it would appear that
there are several rypes of sites represented in the Mill Creek/Over focus
components. Those like the Mitchell site in South Dakota represent
one end of a continuum, while ones like Phipps and Brewster
represent the other. We know what the Mitchell site looks like after a
short occupation, but what would it look like if people had remained
there? I suspect it would look more like the Brewster or Phipps sites.
In addition there are more ephemeral sites to contend with such as the
Skadeland site (Zimmerman 1971) and the Alexander site (Tiffany
1982:89).
A more accurate approach to Mill Creek settlement might be to
abandon the "either/or" notion about sites being the result of mobility
or stability. Tiffany's (1982:53) sequential/developmental model
(herein referred to as the mobility model) is a step in the right
direction, but generally precludes long-term in situ occupation except
at major villages like the Phipps site (p. 91). A "composite model"
(Fig. le) recognizes that particular villages may have complex histories and that the midden deposit may be the result of a combination
of features including ( 1) banking of walls; (2) weathering of houses; (3)
construction of new lodges; (4) pit-digging; and (5) scattering of
debris around the village. These processes may have been interrupted
by abandonment at intervals of varying duration, and sites may have
been subsequently resettled by the same or different groups. Further,
if some sites were fortified early in their history as Tiffany (1982:90)
suggests, the very presence of the stockade would encourage midden
build-up as structures were renewed and replaced and trash was
deposited within the walls.
TOWARD AN UNDERSTANDING OF
MILL CREEK CULTURE PROCESS
In the past two decades there has been an emphasis on reconstructing Mill Creek culture history utilizing traditional inductive strategies. There has been a considerable amount of discussion in the
literature of internal sources and mechanisms of change, coupled with
external sources of change including diffusion and trade (cf. Henning
1967), migration (cf. Griffin 1946; Ruppe' 1959), and invasion
(McKusick 1964). All are standard concepts in cultural historical
interpretation, and all can provide insights for scholars interested in
focusing on the causes of change and interaction in Mill Creek culture.
Collectively, the results of cultural historical research can provide leads
to questions that can be investigated deductively. As Kirch ( 1980:
134) points out, however, the culture historical approach is inadequate in dealing with adaptation because it tends. to obscure rather
than elucidate variation over time by focusing on similarity rather
than on variabiliry. The use of the composite model as formulated
herein has many implications for future research on Mill Creek culture
process because it allows for (1) long-term occupation of sites; (2)
larger population aggregates; and (3) more complex development in
technological, social, and ideological subsystems.
Future excavators will have to pay more attention to midden
structure in an effort to understand the type of occupation represented. Methods of recognizing village style (cf. Anderson 1981;
Tiffany 1982) will have to be exploited in order to trace budding,
relocating, and aggregating groups. Artifact proveniences will have to
be studied to identify and document dependent variables (microchange) relating to subsistence intensification, the elaboration of
sociopolitical forms, and the broadening of ideological concepts (Fig.
2). Such dependent variables will have to be examined in the context
of independent variables (the so-called "prime movers") to understand
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Fig. 2. Model of Mill Creek cultural process showing two contemporary approaches to understanding the causes of cultural change through time.
Macrochange or "prime movers" (circles) were important in shaping many of the prehistoric cultural systems on the Prairie Peninsula. Elements of
the multivariate adaptive strategy believed to be responsible for microchange within the Mill Creek culture are suggested at right (rectangles).

macrochange. Examples of the prime movers that were important in
the origin of the Mill Creek culture include: the rise of Mississippian
chiefdoms, regional population increase, new varieties of cultigens,
and climatic change (Scandic to Neo-Atlantic). Those that played a
role later in time include: Mississippian and Initial Middle Missouri
contacts, climatic change (Neo-Atlantic to Pacific), the decline of
Cahokia, and the expansion of Oneota culture on the western Prairie
Peninsula (Fig. 2).
Mill Creek researchers dealing with climatic and environmental
reconstruction have had a strong problem-orientation for the last two
decades. Much of the accompanying work, however, has been exploratory and empirical, and most of the results have been directed toward
the reconstruction of culture history. We have now progressed far
enough to be able to use our data to help inform and direct deductively
oriented studies of Mill Creek cultural process. As we look toward the
future it is apparent that we do not have to choose between two
mutually exclusive models of midden formation in the design of our
research. On the contrary, we must insure that our research designs
include methods that will aid in the understanding of the complex
depositional history of the middens (Tiffany 1982:92) as a first step
toward addressing questions related to everything from cultural
ecology and cultural evolution to general systems theory.
ACKNOWLEDGMENTS
I wish to thank Robert Burchfield, Paul Garvin, Dale R. Henning,
Joseph A. Tiffany and Larry Zimmerman for reading drafts of this
paper and contributing useful suggestions.

https://scholarworks.uni.edu/pias/vol92/iss2/3

REFERENCES
ALEX, L. M. 1973. An Analysis of Fish Utilization of Four Initial Middle
Missouri Sites. Unpublished Master's Thesis, Department of Anthropology, University of Wisconsin. Madison.
ALEX, R. A. 1972. Rodents of Probable Economic Importance and Rabbits
from 13CK15. Two page mimeographed paper on file at the Office of the
State Archaeologist. Iowa City.
- - - - - · 1973. Architectural Features of Houses at the Mitchell Site
( 13DV2), Eastern South Dakota. Plains Anthropologist 18(60): 149-159.
ANDERSON, D. C. 1973. Brewster Site (13CK15): Lithic Analysis.
Journal of the Iowa Archeological Society 20.
- - - - - · 1981. Mill Creek Ceramics: The Complex from the Brewster
Site. Office of the State Archaeologist of Iowa, Report 14.
BAERREIS, D. A., and R. A. Alex. 1974. An Interpretation of Midden
Formation: The Mill Creek Example. In, Aspects of Upper Great Lakes
Anthropology, E. Johnson (editor): pp. 143-148. Minnesota Prehistoric
Archaeology Series 11.
BRYSON, R. A., and D. A. Baerreis. 1968. Introduction and Project
Summary. In, Climatic Change and the Mill Creek Culture of Iowa: Part
1, D.R. Henning (editor), pp. 1-34. Journal of the Iowa Archeological
Society 15.
CONRAD, L.A., and R. C. Koeppen. 1972. An Analysis of Charcoal from
the Brewster Sire (13CK15), Iowa. Plains Anthropologist 17(55):52-54.
DALLMAN, J.E. 1983. A Choice of Diet: Response co Climatic Change.
Office of the State Archaeologist of Iowa, Report 16.
DeBOER, W. R. 1974. Ceramic Longevity and Archaeological Interpretation: An Example from the Upper Ucayali, Peru. American Antiquity
32(2):335-343.
FOSTER, G. M. 1960. Life-Expectancy of Utilitarian Pottery in Tzintzuntzan, Michoacan, Mexico. American Antiquity 25(4):607-609.

4

Anderson: Models of Mill Creek Midden Formation: Implications for Future Re
MILL CREEK MIDDENS

FUGLE, E. 1962. Mill Creek Culture and Technology. Journal of the Iowa
Archeological Society 11(4).
GRIFFIN, J. B. 1946. Cultural Change and Continuity in Eastern United
States Archaeology. In, Man in Northeastern North America, F. Johnson
(editor). Papers of the Robert S. Peabody Foundation for Archaeology 3.
HENNING, D. R. 1967. Mississippian Influences on the Eastern Plains
Border: An Evaluation. Plains Anthropologist 12(3): 184-194.
- - - - - · 1969. Ceramics from the Mill Creek Sites. In, Climatic
Change and the Mill Creek Culture of Iowa: Part 2, D.R. Henning
(editor), pp. 192-286. Journal of the Iowa Archeological Society 16.
IVES, J. C. 1962. Mill Creek Pottery. Journal of the Iowa Archeological
Society 11(3).
KIRCH, P. V. 1980. The Archaeological Study of Adaptation: Theoretical
and Methodological Issues. In, Advances in Archaeological Method and
Theory 3, M. B. Schiffer (editor), pp. 101-156. Academic Press, Inc.
New York.

Published by UNI ScholarWorks, 1985

57

McKUSICK, M. B. 1964. Men of Ancient Iowa. Iowa State University Press.
Ames.
RUPPE', R. J. 1959. Archeological Investigation of the Mill Creek Culture
of Northwestern Iowa. Paper presented at the 17th Plains Conference,
Lincoln.
SCOTT, D. H. 1979. Analysis of Avifauna from Five Sites in Northwest
Iowa. Journal of the Iowa Archeological Society 26:43-79.
STAINS, D.J. 1972. Seed Analysis: Brewster Site (13CK15), Western Iowa.
Unpublished Master's Thesis, Department of Anthropology, Universtiy of
Wisconsin. Madison.
TIFFANY, J. A. 1982. Chan-ya-ta: A Mill Creek Village. Office of the State
Archaeologist of Iowa, Report 15.
ZIMMERMAN, L. J. 1971. The Skadeland Mill Creek Culture Site. In,
Prehistoric Investigations, pp. 114-124. Office of the State Archaeologist
of Iowa, Report 3.

5

